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Amendments to the Claims 

This listing of claims replaces all prior versions and listings of claims in the 
application: 

Claims 1-14 (Canceled) 



light beams emerge from an image-forming device on a first 
conjugate plane having u divergence angle of 10 c or greater, the 
beam being obliquely incident upon a second conjugate plane to 
form on the second conjugate plane an enlarged image substantially 
similar to an image formed by the image -forming device, said image 
optical system comprising: 

a first optical system and a second optical system each 
having an optical axis, 

zhe first optical system converging the plurality of light 
beams emerging from the image- forming device or. both of a first 
light beam cross section arranged parallel to principal rays una a 
second light beam cross section intersecting the first light beam 
cross section, 

the second optical system converging light beams passing 
through the first optical system on the second conjugate plane, 

the image optical system, satisfying the following 
relationships: 



15. 



(Mew) 



An image optical system in which a plurality of 



(i) 



SI < Lll < SI + S2 



(ii) 



S] < T.?1 < SI + £2 



(iii) 



Lll/Lln < 0.25; and 
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(iv) 



0 < L21/L2n < 1.5 



wherein 31 is a distance from a point of emergence from the 
first optical system to a point of incidence of the second optical 
system along the optical axis uf the first optical system; S2 is a 
distance from a point of emergence from the second optical system 
to the second conjugate? plane along the optical axis of the second 
op.ical system; 

wherein a maximum and a minimum of a distance between a poinr 
of convergence in the first and second light beam cross sections 
of a liyht beam emerging from the first optical system at a point 
nearest to the optical axis of the first optical system and the 
point of emergence from the first optical system are HI and L2.\, 
respectively; and 

wherein a maximum and a minimum of the distance between the 
point of convergence in the first and second light beam cross 
sections of a light beam emerging from the first optical system at 
a point remotest from the optical axis of the first optical system 
and the point of emergence from the first optical system are Lin 
and L2n, respectively; 

16. (New) An image optical system in which a plurality of light 
beams emerge from an image-forming device on a first conjugate 
plane and having a divergence angle of 10° or greater, the beams 
being obliquely incident upon a second conjugate plane to form on 
the second conjugate plane an enlarged image substantially similar 
to an image formed by the image- forming device, said image optical 
system comprising: 

a first optical system and a second optical system each 
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having an optical axis, 

the first optical system converging the plurality of light 
beams emerging from the image- forming device on both of a first 
light beam cross section arranged parallel to principal rays and a 
second light beam cross section intersecting the first light beam 
cross section, 

the second optical system converging light beams passing 
through the first optical system on the second conjugate plane, 
the image optical system satisfying the following 
relationships : 



(i) SI < 1. 11 < SI + S2 

(ii) SI < L21 < SI + S2 

(iii) LI I /Lin < 0.25 

(iv) 0 < L21/L2n < 1.5; and 

(v) Dl < D2 



wherein SI is a distance from a point of emergence from thy 
fiist optical system to a point of incidence or: the second optical 
system along the optical axis of the first optical system; 

wherein S2 is a distance from a point of* emergence from the 
second optical system co the second conjugate plane along the 
optical axis of the second optical system; 

wherein a maximum and a minimum of a distance between a point, 
of convergence in the first and second light beam cross sections 
of a light beam emerging from the first optical system at a point 
nearest to the optical axis of the first optical system and the 
point of emergence from the first optical system are Ll:i and L2I, 
respectively; 



PAGE 8134 1 RCVD AT 1 1(19/2003 1 :44 :52 PM [Eastern Standard TlmeJ* SVR:USPT0-EFXRF-2»* DNIS:7469306 * CSID:13239340202* DURATION (mm-ss):0540 



FROM LADAS k PARRY - LA, 132393402C2 



CO) 11. 19' 03 1 1:40/ST. ! 1 : 34/NO. 48000CC79 1 P 



USSN: 10/031,026 Page 7 

wherein a maximum and a minimum of a distance between the 
point of convergence in the first and second light beam cross? 
sections of a light beam emerging from the first optical system an 
a point remotest from the optical axis of the first optical system 
and the point of eracrger.ee from the first optical system are Lin 
and L2n, respectively; 

wherein Dl is a distance along an arbitrary light beam from 
the first optical system to the second optical system; and 

wherein D2 is a distance along the arbitrary light beam from 
the second optical system to the second conjugate plane. 



17. (New) An image optical system in which a plurality of light 
beams emerge from an image-forming device on a first conjugate 
plane and having a divergence angle of 10° or greater, the beams 
being obliquely incident upon a second conjugate plane to form zn 
the second conjugate plane an enlarged image substantially s-.milar 
to an image formed by the image- forming device, said image optical 
system comprising: 

a first optical system and a second optical system each 
Having an optical axis, 

the first optical system converging the plurality of light 
beams emerging from the image-forming device on both of a first 
light beam cross section arranged parallel to principal rays and a 
second light beam cross section intersecting the first light beam 
cross section, 

the second optical system converging light, beams passing 
through the first optical system on the second conjugate plane, 
rhe image optical system satisfying the following 
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relationships : 

(i) SI < Lll < SI + S2; 

(ii) Si < L21 < SI + S2; 

(iii) Lll/Lln < 0,25; 

(iv) 0 < L71/L2n < 1.5; and 

(v) at .least one of conditions expressed by 

(a) Sl/111 > 0.6; 

(b) (SI + S2)/L2n < 1; or 

(c) ASL > 0.6 



wherein SI is a distance from a point of emergence from the 
first optical system to a point of incidence on the second optical 
system along the optical axis of the first optica] system; 

wherein 32 is a distance from a point of emergence: from the 
second optical system to the second con-jugate plane along the 
optical axis of the second optical system; 

wherein LI is a maximum of a distance between a point of 
convergence of an arbitrary light beam emerging frcm the first 
optical system in the first light beam cross section and the point 
of emergence from the first optical system; 

wherein a maximum and a minimum of a distance between a point 
of convergence in the first and second light beam cross sections 

x light beam emerging from the first optical system at a point 
nearest to the optica] axis of the first optical system and the 
point of emergence from the first optical system arc Lll and L21, 
respectively; 

wherein a maximum and a minimum of a distance between the 
point of convergence in the first and second iighr, beam cross 
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sections of a light bean emerging from the first optical system at 
a point remotest from the optical axis of the first optical system 
and the point of emergence from the first optical system are Lin 
and L2n, respectively; and 

wherein A3L is a difference between the maximum and minimum 
of the ratio Sl/Ll. 

18. (New) An image optical system in which a plurality ox light 
beams emerge from an image-forming device on a first conjugate 

plane and having a divergence angle of 10° or greater, the beamy 
being oblique'y incident upon a second conjugate plane to form on 
the second conjugate plane an enlarged image substantially similar 
to an image formed by the image- forming device, said image optical 
system comprising: 

a first optical system and a second optical system each 
having an optical axis, 

the first optical system converging the plurality cf light 
beams emerging from the image -forming device on both of a first 
light beam cross section arranged parallel to principal rays and a 
second light beam cross section intersecting the first light beam 
cross section, 

the second optical system converging light beams passing 
through the first optical system on the second conjugate plane, 
the image optical system satisfying the following 
relationships : 



(i) 



SI < Lil < SI + S2 



(ii) 



< L21 < Si 



J - S2 
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(iii) 



LI 1 /Lin < 0.25 



(iv) 



0 < L2l/L2n < 1.5; 



(v) 



Dl < D2; and 



(vi) 



at least one of conditions expressed 



(a) 



Sl/Lll > 0.6; 



(b) 



(SI + S2}/L2n < 1; or 



(c) 



ASL > 0.6 



wherein 31 is a distance from a point of emergence from the 
first optical system to a point of incidence on the second optica] 
system along the optical axis of the first optical system; 

wherein S2 is a distance from a point of emergence from the 
second optical system to the second conjugate plane along the 
optical axis of the second optical system; 

wherein Ll is a maximum of a distance between a point of 
convergence of an arbitrary light beam emerging from the first 
optical system in the first light beam cross section and the point 
of emergence from the first optical system; 

wherein a maximum and a minimum of a distance between a point 
of convergence in the first and second light beam cross seer. ions 
of a light beam emerging from the first optical system at a point 
nearest to the optical axis of the first optica] system and the 
point of emergence from Lhe first optical system are Lll and L21, 
respectively; 

wherein a maximum and a minimum of a distance between the 
poiit of convergence in Lhe first and second light beam cross 
sections of a light beam emerging from the first optical system at 
a point remotest from the optical axis of the first optical system 
and the point of emergence from the first optical system are 1,1 n 
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and L2n, respectively; 

wherein Dl is a distance along an arbitrary light beam from 
the first optical system to the second optical system; 

wherein D2 is a distance along the arbitrary light beam from 
tha second optical system to the second conjugate plane; and 

wherein ASL is a difference between the maximum and minimum 
of the ratio SI /LI. 



19. (New) The image optical system according to claim 15, wherein 
the first and second optical systems have an imaging function of 
forming on the first conjugate plane a reduced image approximately 
similar to an image on the second conjugate plane. 

20. (New) The image optical system according to claim 16, wherein 
the first and second optical systems have an imaging function ox 
forming on the first conjugate plane a reduced .image approximately 
similar to an image on the second conjugate plane. 

21. (New) The image optica] system according to claim 17, wherein 
the first and second optical systems have an imaging function of 
forming on the first conjugate a plane reduced image approximately 
similar to an image on the second conjugate plane. 

22. (New) The image optical system according to claim 18, wherein 
the. first and second optical systems have an imaging function of 
forming on the first conjugate plane a reduced image approximately 
.similar to an image on the second conjugate plane. 
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23 > (New) The image optical system according to claim 15, wherein 
th« first and second optical systems include an optical element 
having at least one rotationally symmetric aspheric surface. 

24. (New) The image optical system according to claim 16, wherein 
the first and second optical systems include an optical element 
having at least one rotaLionally symmetric aspheric surface. 

25. (New) The image optical system according to claim 17, wherein 
the. fxrst and second optical systems include an optical element 
having at least one rotationally symmetric aspheric surface. 

26. (New} The image optical system according to claim 18, wherein 
Lhe first and second optical systems include an optical element 
having at least one rotationally symmetric aspheric surface, 

27. (New) The .image optical system according to claim 15, wherein 
the first optical system consist of refracting optical elements 
and the second optical system consist of reflecting optical 
elements - 



28. (Mew) The image optical system according to claim 16, wherein 
the first optical system consist of refracting optical elements 
and the second optical system consist of reflecting optical 
elements . 



29. (New) The image optical system according to claim 17, wnerein 
the first optical system consist of refracting optical elements 
and the second optical system consist of reflecting optical 
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elements . 

30. (New) The image optical system, according to claim 10, wherein 
the first optical system consist of refracting optical elements 
and the second optical system consist of reflecting optical 
elements . 

31. (New) The image optical system according to claim 15, wherein 
the first; optical system consist of reflecting optical element?? 
and the second optical system consist of refracting optical 
elements. 

32. (New) The image optical system according to claim 16, wherein 
the first optical system consist of reflecting optical elements 
and the second optica J system consist of refracting optical 
elements ♦ 

33. (Now) The image optical system according to claim 17, wherein 
the first optical system consist of reflecting optical elements 
and "he second optical system consist of refracting optical 
elements . 

34. (New) The image optical system according to claim 18, wherein 
the first optical system consist of reflecting optical elements 
and the second optical system consist of refracting optical 
elements „ 

35. ;New) The image optical system according to claim 15, wherein 
the first optical system and the second optical system consist of 
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reflecting optical elements. 

36. (New) The imaqe optical system according to claim 16, wherein 
the first optical system and the second optical system consist of 
reflecting optical elements . 

37. (New) The image optical system according to claim 17, wherein 
tho first optical system and the second optical system consist of 
reflecting optical elements. 

38. (New) The image optical system according to claim 18, wherein 
the first optical system and the second optical system consist of 
reflecting optical elements. 

39. (New) The image optical sysrem according to claim 15, wherein 
all the light beams incident on the second conjugate plane are 
inclined at angles not smaller than 45° to a normal to the second 
conjugate plane. 

4 0. (New) The linage optical system according to claim 16, wherein 
all the light beams incident on the second conjugate plane are 

inclined at angles not smaller than 45° to a normal to the second 
conjugate plane. 

41. (New) The image optical system according to claim 17, wherein 
a.l 1 the light beams incident on tho second conjugate plane are 

inclined at angles not smaller than 45° to a normal to the second 
conjugate plane. 
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42. (New) The imago optical system according to claim 13, wherein 
all the light beams incident on the second conjugate plane are 
inclined at ancles not smaller than 45° to a normal to the second 
conjugate plane. 

43. (Mew) The image optical system according to claim 25, wherein 
ths second optical system consist of a single optical element. 

44. (New) The image optical system according to claim 26, wherein 
th« second optical system consist of a single optical element. 

45. (New) The image optical system according to claim 17, wherein 
the second optical system consist of a single optical element. 

46. (New) The image optical system according to claim 18, wherein 
the second optical system consist of a single optical element. 

47. (New) The i;nage optical system according to claim 15, wherein 
the second optical system consist of a single reflecting optical 
element . 

48. (New) The image optical system according to claim 16, wherein 
the second optical system consist of a single reflecting optical 
element . 

4 9. (New) The image optical system according to claim 17, wherein 
the second optical system consist of a single reflecting optical 
element. 
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50- (New) The image optical system according to claim 18, wherein 
the se.cona optical system consist of a single rellec-inq optical 
clement ♦ 

51. (New) The image optical system according to claim lb, wherein 
the: optical axis of the first optical system and the optica] axis 
of the second optical system are on a common straight line, 

52. (New) The image optical system according to claim 16, wherein 
the optical axis of the first optical system and r.he optical axis 
of the second optical system are on a common straight line. 

53. (New) The image optical system according to claim 17, wherein 
the optical axis of the first optical system and the optical .axis 
of the second optical system are on a common straight line. 

54. (New) The image optical system according to claim 13, wherein 
the optical axis of the first optical system emd the optical axis 
of the second optical system are on a common straight line. 
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